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Abstract 
This research attempts to find out the following issues: who is interested in the establishment of innovative economy 
infrastructure in the Internet; what technologies can be used in development of innovative infrastructure development in the 
Internet; what is the role of services and web sites in the development of innovation regions; is it possible to integrate services 
and web-sites of universities, businesses and regional authorities into a single web infrastructure. 
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Introduction 
Any innovation region must have a sufficient infrastructure for successful innovative and socio-economic 
development. The developing countries have been looking for the answer to the question «How to build an 
infrastructure for innovative activities?» in borrowing elements of innovation infrastructure from developed 
countries and creating their material infrastructure. Such elements include technological business-incubators for 
students, facilities within special economic zones, etc. Still, these do not provide a significant boost of regional 
innovation ecosystem and fail to bring tangible benefits to three main participants: government, business and 
universities [1]. 
In their approach to this situation, the authors of the article focus on the non-material infrastructure, which can 
have a significant impact on the regional innovation ecosystem development. Currently, Tomsk region is the key 
experimental platform in Russia where the Triple Helix Model is being adapted. However, the task is encountered 
with two main challenges. First of all, despite the many brilliant ideas put forward by enterprises, universities, 
and research groups, there is a lack of contact and communication between them, which hampers the development 
of new technologies and products. The second problem is the difficulty in finding information about the 
participants of regional innovation ecosystem in the Internet, which hinders efficient partnership. After a number 
of discussions with regional authorities, the authors proposed to include development of web infrastructure of 
innovation ecosystem into the innovation strategy of Tomsk region. It is aimed at boosting e-communication 
between universities, business and regional authorities. The regional administration has subsidized a grant to the 
Institute for Innovations of Tomsk State University of Control Systems and Radioelectronics to develop a web 
infrastructure of the regional innovation ecosystem in 2011–2014. The developers identified the following criteria 
for the development of the web infrastructure. 
Establishment and functioning of the web infrastructure with the use of new web technologies should rest upon 
the principles of Triple Helix Model and reinforce communication between universities, business and regional 
authorities for the purposes of innovative development. 
A web infrastructure is a tool to develop the regional innovation ecosystem, intensify e-communication 
between its participants, and promote the openness of the region, its integration into the global innovation system 
and research networks. 
1. Current status of the research object 
The global expert community pays significant attention to infrastructure establishment in the Internet. One of 
the projects designed to develop Internet infrastructure is FinnONTO project. Its main principles are described in 
the article of Semantic Computing Research Group (SeCo) from Helsinki University of Technology (TKK) and 
University of Helsinki «Elements of a National Semantic Web Infrastructure – Case Study Finland on the 
Semantic Web». The role of Internet in the development of innovative economy has hardly ever been discussed in 
Russian research publications. 
2. Research Focus 
The group of developers performed a study to reveal the following: 1) whether national and regional 
authorities are interested in the establishment of innovative economy infrastructure in the Internet; 2) what 
technologies can be used in proposed projects of infrastructure development in the Internet; 3) whether services 
and web sites can successfully support the development of innovation regions; 4) whether web sites of 
universities, businesses and regional authorities are integrated into a single web infrastructure. 
3. Methodology 
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The study employed the methods of analytical monitoring of the web sites of world innovation centers to 
identify the set of critical web infrastructure elements. The analysis was carried out in two stages: 
- making a list of 35 world innovation regions both in developed and developing countries 
- analytical monitoring and analysis of web infrastructure elements. 
4. Findings and interpretation 
The study produced the following results. 
4.1. Governments of many countries consider web infrastructure an important tool of development and 
promotion of the innovative sector at regional, national and global levels, and put hopes on the Internet for the 
following purposes: 
- to provide greater openness of their activities which lead to innovations and add value of governmental data 
and information; 
- to improve the methods of interaction between the government, universities and businesses through increased 
involvement of these participants in on-line communication. It is believed that more intensive e-communication 
will attract information, knowledge and resources, and, where possible, will enable to establish active cooperation 
for the purposes of innovative development. 
To achieve this dual goal, governments throughout the world are striving to use the emerging web technologies 
and are, to a greater or lesser extent, successful. In doing so, they often employ semantic technologies [2]. 
Examples are the national project FinnONTO aimed at developing the ontology of Finland’s semantic web and 
project Theseus by the German government designed to use «the new Internet methods of searching, obtaining 
and processing knowledge» to «increase the competitive performance of Germany and Europe as a whole, in 
order to eventually become one of the leading global centers of information and communication technologies» 
[3]. No examples of this kind have been initiated in developing countries. 
It is important to note that, like in case of the material innovation infrastructure with its business-incubators, 
technoparks, and special economic zones, the subject of creating a web infrastructure of the regional innovative 
ecosystem and the principal initiator of projects in this sphere is the national and regional government. 
4.2. Development of successful innovative regions is supported with the help of servers and sites of various 
subject matters. 
Infrastructural projects and complex services are manifest not only in the material infrastructure, but also in the 
Internet sphere [4]. Web services now make it possible to order managing services for a scientific and 
technological project and monitor its performance in the Internet, as well as directly participate in such works. 
The current leaders in this sphere are Singapore and Hong Kong. 
Singapore is one of the most favorable environments for doing business in the world, which is a result of the 
consistent governmental policy aimed at attracting foreign investors in the country. The city state with its 
population of five million ranks third in the global rating of competitive performance, and takes the first place in 
global rankings of innovating development. Singapore boasts developed elements of web infrastructure which 
represent a complex of electronic resources, web pages, portals and web services which allow users to quickly 
accommodate to Singapore innovative sector, search for the required information, manage data to perform various 
activities and communicate with other researchers and technology entrepreneurs. 
An example of a successful project in the sphere of web infrastructure in Singapore is the joint project of the 
country’s government and Cisco Company for the Singapore Science Park. The decision to create it was made by 
the government in 1980. The territory of the Scientific Park includes R&D departments of private companies and 
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joint projects that involve governmental agencies, the country’s companies and major private investors. In 2009, 
Cisco opened an innovation center within the Scientific Park. The center is established with support from the 
governmental organization IDA (Info-communications Development Authority). The center offers governmental 
organizations, commercial companies and service suppliers a platform for development and implementation of 
new services for organizations and private persons on the basis of Cisco information technologies. It is expected 
that realization of around 30 services of the new generation and creation of new supplier companies will raise 
150–270 mln USD to the Singapore economy. Besides, about 1800 highly paid jobs in IT sphere are planned to 
have been created by 2015. The Cisco project is an example of a unique cooperation of an innovative company 
and the region’s government in the area of information technologies. In practice, the company is creating a new 
market within the regional innovation infrastructure. This model of interaction allows to simultaneously solve the 
tasks of a variety of participants at the territory of the technopark and at the same time provides an idea of how 
the web infrastructure should be designed in order to attract as many participants of the innovative sector as 
possible and achieve the best possible effect from the project realization. 
The most rapid and persistent development of technological parks with orientation to the foreign market is 
currently being witnessed in Hong Kong. Widely known are the Hong Kong Science & Technology Park and 
Cyberport, which include companies specializing in modern information technologies, electronics, modern 
engineering and biotechnologies. Construction of the first park is now in the final stage of completion, while the 
second one has been fully functioning since 2007. These centers were created exclusively upon initiative of the 
local government and for state funds. They continued their operation further through revenues from selling their 
products. During the first stage of Cyberport construction, to address the needs of prompt resolution of the arising 
issues, an online discussion line was opened to provide communication between the potential candidates for 
entering the technopark and the project leaders. In the Science park website, the section “To Academia / Start-
Ups” displays the technology support and laboratory services which can help to order any materials and products 
necessary for the resident company. Moreover, a number of web services of the Science Park allow to order 
specific services, which is a unique opportunity for the start-up resident companies. Integration in one Internet 
resource of all web services, such as, for example, order of technical control of semiconductor and electronic 
devices or training in developing integrated circuits, disposes the companies of the need to investigate the 
innovative environment and the regional infrastructure to obtain the missing services. The authors of the present 
article often face the situation where the heads of start-ups attribute problems in their companies’ development to 
the absence of navigation instruments in the regional innovation infrastructure, which, therefore, makes it 
necessary to search for the missing information. This is often complicated by the lack of information about certain 
services in the Internet and other information sources. 
4.3. To provide efficient operation of innovative sectors, technoparks and clusters at the territory, Internet 
offers special web resources focused on various subject matter. 
For example, portals of infrastructural nature that offer services to all participants of the biotechnology sector 
will strive towards consolidating information and services and create interactive maps of partner organizations. 
Such websites act as a consolidated source of services, links, and electronic materials. A stark illustration of such 
portal is the portal of the South-Korean Innopolis Daedeok. Innopolis is positioned as a global innovation cluster 
in the sphere of information, nano- and biotechnologies, space and energy technologies, and robotics. Web 
services and information on the portal are structured according to these main areas. 
An example of a successful implementation of a web infrastructure is the website of Technopark Stavanger, 
which is an indispensable resource for foreign companies willing to start their business in the Netherlands and 
make use of the Dutch business environment as a strategic platform for covering the whole of Europe. The NFIA 
website was created with a particular purpose to provide assistance and consultancy to companies, supplying 
them with advice and information and providing access to the broad network of business partners and state 
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institutions. The technopark website includes information of twelve different technoparks of Norway. Besides, to 
streamline business processes, portal «Innovation Norway» was created, which is at present a key instrument of 
the Norwegian government in the sphere of innovations and development of the country’s entrepreneurship. 
Access to the website is free for everyone, as well as the collection of videos and photos devoted to 
entrepreneurship and innovations in Norway displayed at the site. 
An important result of the study was an understanding of the fact that none of the innovative territories in the 
world features a single semantic mechanism (web 3.0 technologies) that would connect the websites of objects of 
innovative infrastructure, technological companies, universities and governments [5]. Almost all websites contain 
information on the local infrastructure, on the city or the country as a whole and their research centers. In many 
cases the websites are a product of interaction and cooperation of business community and academic circles [6]. 
Also, websites of the innovative sector often display presentations in pdf-format, which contain detailed 
information on the areas of activities, video databases and photo galleries about the technopark or the incubator. 
However, most of the technologies used in the regional web infrastructures belong to the previous generation of 
technologies (web 2.0), which represent databases, services, and information blocks in the form of maps and 
timeline or information resources. Since there is no automatic method of supplementing information at these 
resources, the content of the resource gets outdated, which is why the regional authorities have to spend 
additional resources to maintain the up-to-date status of information at the key websites. 
4.4. One of the most important functions of the regional web infrastructure is to provide the tool to work with 
human resources. 
The concept of hub as a geographical point which financial, information and human streams go through and 
which concentrates talents is realized, inter alia, in the Internet. For example, one of the key elements of Hong 
Kong web infrastructure is the talent management services. The Talent Pool Platform is a tool to search for 
talented individuals, which serves as a bridge between the labor market and the growing high-technology 
business. Everyone looking for a job in a science-intensive company can fill in the questionnaire and get included 
in the Talent Pool of the Science Park. 
Another direction in working with human resources within the projects on creating web resources is provision 
of information and services to increase the personnel professional competence [7]. For example, website 
«greenhornconnect 2.0» serves as an information hub of resources, events and organizations for technological 
entrepreneurs of Boston. The resource allows to regulate the development of Boston entrepreneurs’ society 
through the common events calendar. The website is designed as a tool to coordinate communication between 
technological entrepreneurs of Boston, representatives of governmental bodies and university students, who are 
the potential employees of the companies. One of the key resources of the website is the service «Learning 
materials», a special section aimed at raising students’ and employees’ qualifications. 
As a rule, all innovation centers include web tools in the range of talent managing instruments to attract best 
researchers and developers in a wide spectrum of technologies. 
4.5. The projects to create a web infrastructure at various innovation territories are primarily projects to 
create instruments for communication between the participants of the innovation infrastructure. 
This statement can be illustrated by web resources of European technological platforms. The study undertaken 
by the authors of the present article demonstrated that the main tasks of these web resources are to perform e-
communication between the participants of technological platforms, provide document flow in the electronic 
format between the elements of the organizational structure of technological platforms and external bodies, and 
ensure positioning of the platform in mass media, social networks, and other media channels, to guarantee, among 
other things, efficient interaction with foreign partners. Since technological platforms are geographically 
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disunited, the key tool that could provide the development of interaction within and between the platforms is the 
website. According to the analysis by the European Commission, the principal task of improving communication 
within technological platforms is to increase its interactivity. The analysis results show that websites of 
technological platforms must be more optimized for professional communication. It was noted that the websites 
of the platforms have become a key means to save time and improve alignment between the platform participants, 
while websites provide a faster and easier access to information on the current initiatives and projects. 
Websites of technological platforms act as a tool to disseminate knowledge about the technological 
development, because they typically contain documents uploaded by active participants of the platforms, 
foresight results, programs of strategic research and plans of platform realization, information on the upcoming 
and past events in the priority technological areas [8]. Some websites also feature a wide spectrum of information 
about the key technologies in the particular technological platform. This all signifies that the participants of 
technological platforms in Europe have come to recognize the platform as a starting point to obtain information 
about technologies in this or that field. 
Besides, websites of regional development institutions often act as a tool to work with international projects 
performed jointly with the representatives of the regional innovation infrastructure and foreign companies. For 
example, MATIMOP is the executive body of the Office of the Chief Scientist of Israel, the Ministry of Industry, 
Commerce and Labor, which is the official National Agency for Industrial and R&D Policy. Its work is directed 
at supporting and facilitating international cooperation. MATIMOP develops and implements joint international 
industrial and R&D programs between Israeli and foreign enterprises. One of the key instruments of the website 
is the service to search for R&D partners. 
4.6. Web infrastructures of the new generation are created with the use of semantic technologies based on 
ontology, i.e. formal explicit descriptions of terms, notions, processes and connections between them. 
In the Internet, ontologies vary widely from large taxonomies categorizing websites, like in Yahoo!, to 
categorization of goods put on sale and their features, like in Amazon.com. WWW (W3C) consortium is 
elaborating RDF (Resource Description Framework), the language of encoding knowledge at web pages in order 
to make ontologies understandable for electronic agents that search for information. Experts in many disciplines 
are working on standard ontologies which can be used by experts in specialized areas for their cooperation on the 
information in their field. For instance, there are large standard structured dictionaries in the sphere of medicine, 
such as «snomed» and semantic network of the Unified Medical Language System. Also, vast general purpose 
ontologies are emerging [9]. For example, the United Nations Development Program and Dun & Bradstreet 
company have joined their efforts to develop the UNSPSC ontology which provides a terminology of goods and 
services. 
Today, governments all over the world are trying to use new web technologies, including semantic ones, to 
successfully create Internet-based instruments of managing the development of the innovation ecosystems of their 
regions. Below are a few examples of application of semantic web technologies. 
FinnONTO – the National project aimed at developing the ontology of Finland’s semantic web. Its main aim is 
to «lay the foundation for formation and evolution of the national ontology, service of working with the ontology 
and Finland’s metadata, and demonstrate their practical value». In the developers’ view, the conceptual semantic 
infrastructure is necessary for the semantic web in the same way as roads are necessary for movement and 
transport, power stations – for generating electric power, and GSM standards and networks – for mobile phones 
and wireless communication [10, 11]. 
Theseus – the project of the German government aimed at employing «new Internet-based methods of 
searching, obtaining and processing knowledge» to «increase the competitive performance of Germany and 
Europe as a whole, in order to eventually become one of the leading global centers of information and 
communication technologies». The project is funded by such companies as Siemens and SAP, together with 
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Fraunhofer Institute for Telecommunications, which is why it has a practical nature and is designed to closely link 
together basic research and practical applications [11]. 
In June 2009, British Prime-Minister Gordon Brown in his «Statement on Constitutional Reform» declared 
that he had «asked Sir Tim Berners-Lee, who led the creation of the world wide web, to help us drive the opening 
up of access to Government data in the web». Now Berners-Lee’s task is to supplement and complete the work 
initiated by «The Power of Information» taskforce to increase the convenience of using Britain’s websites, 
including governmental web pages [11]. 
In 2008, Barack Obama became the first US President who fully employed the power of social network 
services and other web technologies to win the elections (Frederic Lardinois, November 5, 2008). Upon his 
entrance into office, Obama decided to guarantee his successful rule by placing the stake at the «open 
government», which is now an incentive for many initiatives in semantic technologies in the USA and other 
countries. It should be pointed out that it is the state that places the order for the majority of large projects on 
semantic technologies, and therefore it is the state that becomes their principal client [11]. 
Another project of special interest is the project of British newspaper «London Gazette». Here, the public 
information department decided to use the key informational asset and «expose» it in the semantic network with 
the help of RDF (Resource Description Framework). This project is particularly interesting since it focuses on 
unveiling data from various sources and, by definition, targets both journalists and the general reading public. 
According to the authors of the project, Sheridan and Tennison, the main problem of such projects lies in the fact 
that «data can be available but cannot be included in the semantic network». 
Global experience shows that the function of the central elements of a web infrastructure is performed by 
portals based on semantic technologies, i.e. ontological portals. However, analysis of web infrastructures of 
innovation territories in the world demonstrates that the ontological portal is supplemented by the following web 
resources: 
x resources containing various maps of the innovation system of the region, as well as means of creating and 
editing maps (geographical maps, maps of scientific and technological specializations, partners’ maps etc.) 
x resources built as international in scope that contain information about the leaders of science, technologies, 
and innovation business and perform the talent management functions 
x resources containing social services that ensure communication and carry information about important 
events 
x ontological portal acting as a consolidated source of links to various resources and containing complex 
services for the participants of the innovation ecosystem 
x services important for a particular territory, for example, those providing interaction with the corporations, 
development institutions etc. 
x pilot services on the basis of semantic technologies which become necessary as the innovation system 
develops. 
Conclusions 
Development and functioning of a web infrastructure of an innovation ecosystem can significantly reinforce 
interaction between universities, businesses and government for the purposes of innovative development. 
Government is the initiator of web infrastructure development. 
A website as an element of a web infrastructure is an important tool for innovation regions in promoting 
innovative sectors at regional, national and world levels. Here, the flow of human and other resources through the 
website depends of the ability to organize the procedure of providing and monitoring the performance of complex 
services for the innovation sector. 
Innovation centers develop their websites as hubs for talents and include web tools into a set of tools to attract 
most talented scientists and developers. This can stimulate the circulation of individuals in the Triple Helix. 
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The dominant principle of organizing innovation activities is the network model. Industrial parks, scientific 
centers, technology and business-incubators are all connected into a network. Analysis of any innovative region 
leads us to a national or international network, which integrates different elements of innovation infrastructure 
and enterprises. 
Web resources and web services perform quite specific functions and give an opportunity to promptly solve 
one particular task in the sphere of activities of the residents at the innovation territory. Web services are, as a 
rule, united into a single package optimized for a certain area of technology which is a priority for a particular 
innovation territory. 
A web infrastructure of an innovation region must be built according to the «one window principle». This 
means that all information about the services available for innovative companies, the regional government and 
universities must be accumulated in one Internet resource, e.g. in the regional innovation portal. Alternatively, if 
such information is located in the Internet resources of individual organizations, it must be accumulated with the 
help of web technologies, for example, through a search engine in the Internet. This task can be solved by the 
semantic technologies (web 3.0). 
The key services of the regional web infrastructure are the services that provide communication between 
various representatives of the regional innovation system, while a web infrastructure is always created primarily 
as a means of communication within the Triple Helix Model. 
Policy implications and areas for further research 
Important questions and directions for further research are the following: 
x Which Internet services will really help to reinforce the interaction between universities, business and 
government in the developing countries? 
x What is the role of Internet in enabling the circulation of individuals in Triple Helix? 
x On-line communication, innovation networks and communities as a driving force for adaptation and 
application of the Triple Helix Model in the developing countries. 
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